The characteristic shape of the action potential of the atrioventricular node has attracted the attention of many research workers since its discovery.1-4) The "step-like" foot at the beginning of the action potential was supposed to offer a key to understanding the mechanism of conduction through the atrioventricular node. In the present study attempts were made to alter this part of the potential by changing experimental condition in order to reveal its nature. The effect of increasing the stimulus frequency was observed in normal Tyrode solution, in several elevated concentrations of KC1, and in Tyrode solution after addition of acetylcholine.
METHODS
An example of records obtained in 15 mM and 30 mM KC1 solution is shown in FIG. 3 and one recorded after addition of acetylcholine to the final concentration of 1.Opg/ml. is shown in  FIG. 4 . In all experiments the same change was observed, although in varying degree.
The action potential was variously decomposed. This fragmentation was more marked under the influence of acetylcholine or high potassium concentration than by the high rate of stimulation alone. On analyzing this fragmentation in detail, the following points were noticed : 1) The initial part of the action potential was decomposed.
2) In addition the chief part of the action potential was also decomposed. (The initial part and the chief part of the action potential do not specify here its exact parts.
Roughly speaking, the initial part corresponds to the part which seems to be formed by the electrotonic spread of excitation and the chief part to the spike of the action potential. Considering the observed decomposition, the latter includes probably the graded local response in addition. This will be discussed in more detail later.) 3) The latency after each stimulation often varied. 4) When the stimulus frequency was relatively high, the response was frequently dropped. As an alternative thought the greater part of the notch or of the step was presumed to be produced by electrotonic spread of the action potential of adjacent muscle fibers. The first expectation was as follows: since the size of the action potential would change more or less uniformly according to the changes in experimental conditions, the size of the chief part of the action potential and the size of its notch or step, as an electrotonic spread of the similar action potential from adjacent muscle fibers, should show parallel changes or at least such a tendency.
However, our observation did not support this expectation and no relation could be found between the two, as was shown in the cases of changes in extracellular potassium or sodium concentration.
All of these observations and other findings mentioned above are seemingly strange, but are thought to be due to the sparsity of the muscle fibers and the abundance of the connective tissue in the atrioventricular node in comparison with ordinary atrial or ventricular muscle fibers. Namely, the magnitude of the electrotonic potential depends not only upon the magnitude of the original .action potential by which it is produced, but also upon the distance from the site of the original action potential.
This distance was probably increased by the appearance of blocking or refractory areas in cases of increased extracellular potassium concentration or of addition of acetylcholine. Since the fragmentation of the action potential was so marked in the experiments under a high rate stimulation in various condition, the usual explanation, such as graded local depolarization alone, is probably not sufficient. At least two factors, the graded local depolarization and the electrotonic spread of the action potential from the adjacent fibers, must be equally emphasized.
In the ordinary atrial or ventricular muscle strip the muscle fibers are close to each other. Therefore, even when a refractory state or a block appears in a small area (the shaded area in FIG. 6B) , the excitation wave comes through a very closely adjacent fiber instead and the action potential recorded by a microelectrode at the site P in this figure overshadows completely the electrotonic spread of the action potential which originates just proximal to the shaded area. In contrast, in the atrioventricular node this activity in adjacent fibers is disclosed as a small potential of varying size by the absence of immediately coming excitation wave, because in this tissue the adjacent muscle fibers are separated.
The appearance of varied delays of ter stimulation and the lack of response which were occasionally observed in the presence of more marked change in extracellular environment are probably caused by a detour of the excitation wave and finally by its block. These are apt to occur in such a histological structure.
It is a matter of speculation to decide exactly which fragmented components are graded local response and which are due to electrotonic spread of the action potential from an adjacent part. This finding, as well as the above-mentioned inconstancy of the level of the notch or of the step, prevented us from attaching too much importance to its functional role. We cannot even deny that such a notch or step would disappear if we could experiment in a completely normal condition as would be the case in situ. From this point of view, we do not know whether or not we should consider another mechanism than the one proposed above. However if such another mechanism for discontinuity of conduction exists here in a normal condition, the discontinuity due to it would increase in abnormal conditions so much as to be seriously considered in addition to our mechanism.
HOFFMAN et al.9) presented observations similar to some of ours in this report and ascribed their mechanisms to separate excitatory impulses arriving at a common point along separate, converging pathways, especially at the atrio-nodal junction.
This interpretation probably holds to some extent, so far as the complicated configuration of the nodal action potential is considered to be due to the summation of the electrotonic spread of the action potentials of converging impulses and not to the summation of these action potentials themselves.
The latter is impossible because the later action potentials cannot occur due to the absolute refractory period of the former action potential. All of our observations are, however, difficult to be explained by this mechanism alone, and our mechanism is likely to occur more extensively.
We wonder why it is necessary to confine the site of the mechanism only to the atrionodal junction, while the structure which is likely to cause the observed phenomena prevails throughout the whole atrioventricular node. Under all of these conditions the action potential was variously decomposed.
The fragmentation was so marked that both of two mechanisms, i. e. local graded response and electrotonic spread of the action potential of adjacent muscle fibers, must be considered. 3. A peculiar finding occasionally observed in the atrioventricular node was mentioned.
Only the chief part of the action potential showed a successive delay, the firing level changed successively, but the step part remained unchanged.
This finding suggested more clearly that the nature of the small 
